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1. [25 points] Define:
(2) Random experiment, probability set function and random variable.
{b) Method of leasi squafes and method of maximum likelihood.
{c) Sufficiency, consistency and efficiency.

{(d) Type I error, type II error and power function,

{e) Uniformly most powerful test and likelihood ratio test.

o

. [6 points] State the Ceniral Limit Theorem.

w

. [10 points] State the Rao-Blackwell Theorem.

4. [10 points] State the Neyman-Pearson Theorem.

4]

. [25 points] Let X and Y be independent exponential rendom variables, with respective
pdf's
1 1
Flz[X) = Xe'z/’\, z>0, flylp)= ﬁe'g’/‘“, y>0

Instead of X and Y, we observe the random variables Z and W, where

1 fZ=X,
0 ifZ=Y.

Z=min(X,Y} and W=

(a} Find the joint distribution of Z and W,
(b} Prove that Z and W are independent.
(¢} Assume that (Z;, W), i = 1,...,n are n i.i.d. observations. Please find the Maxi-

mum MLEs of A and p.

6. [15 points] Let X,..., X, be i.id, from Normal distribution N(u,0?) with unknown

mean gz and variance o2,
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(a) We are interested in the estimation of the percentile # such that P(Xy < ) = p with
a fixed p € (0,1). Please find the UMVUE {uniformly minimum variance unbiased
estimator) for 7.

(b} If ¢? is known, please find the UMVUE of z? and the Cramér-Rao Lower Bound for

the variance of unbiased estimator of u.

7. [10 points] Let Xi,..., X, be iid. from the Uniform distribution U(#,0 + 1}, ¢ € R.
Suppose that n > 2. Show that a UMP {uniformly most powerful} test of size & for
testing Hp : 8 < 0 versus H : 8 > 0 is of the form

0 if Xgy<1l—o'’™and Xy <1,

T(Xay Xew) =
1 otherwise.
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